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QUESTION ONE

(2!)

(b)

 

    

 

     
    

  

   

  

  
     

    

When solid calcium chlon'de, CaCl,_(s), reacts with water, theteméflmin'creases.

C1r'cle the term that best describes this reaction.

Qexothermic

Give a reason for your choice.

.Emeyri'+__i)_(4.r‘e/LC‘.J-ed,--,.,,,a_l__ i“ ’\ cm as

endothermic

 

When a person sweats, water is lost from the body by evaporation. This is an endothermic
process. This evaporation speeds up when a person exercises.

(i) Explam’ why the evaporation of water in' sweat from the body is endothermic, and why
exercise m'creases this evaporation.

Lg’mczppth‘cL Wim‘om$._w_€o‘\ *v0 _M_ {LL Lcolnjmll

 

  

 

MU."°4:Le_pnAJ_s—_(4min -Q) H EL   

 

 

 

(11") Draw a labelled enthalpy diagram for the evaporation of water, H20({).
H20(() —> H20(g) Ari-1° = 40.7 kJ mol‘1  

Enthalp
y

/H

\Reactionproceeds
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(iii) Sodium chloride. NuCl, is another compound that is excreted from the body in sweat. Awuuumwm'!

Use your knowledge of structure and bonding lo explain the dissolving process of
sodium chloride. NuCl. in wuler.

Support your answer with a labelled diagram.

("W/f) if_,W
-f-,__

orwflwwd q u»
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l3 W\ IonfL Jolid M0411 my 01° Na’r' owl a!” l‘oc’l)<%.\

Nam in Now «l‘e cll'uoke in 6w,0 m
SMbS'lWI/We “made null 019- H-“l’w

7W” N sli‘q‘HM Mfia’llw M? d” 0”
owr'ad {W Nod” "la/u owl“ cvl’ M GwaW/v awM
JAM slaw/v4 gamma, 51w 09 walou d/ (—14- will L4,"

0W (9 affine} HM Cl” \U/i Gui” all M $44MLJM‘Jl
W Wm M MmL‘M «qu mm M lomz/
{one} (Wt (AMA “Mlle Mia-95 “WM 'l'lA-UPO/Je,\

// ’

    

l>61\a\.e {"0 MAS/COW      
Space for diagram

Chemistry 91164. 2017



4

(c) Thermite reactions occur when a metal oxide reacts with a metal powder.

The equations for two thermite reactions are given below:
Reaction 1: Fe203(s) + 2A|(s) —> 2Fe(s) + Al203(s) ArH° = —852 kJ mol‘1

Reaction 2: 3CUO(S) + 2AI(S) —> 3Cu(s) + Al203(s) A'17” = —1520 kJ mol‘1

Use calculations to determine which metal oxide, iron(III) oxide, Fe203(S), 0T COPPCYHI)
GA\ oxide, CuO(s), will produce more heat energy when 50.0 g of each metal oxide is reacted with

/ m '     
inium powder, Al(s).

M(Cu0) = 79.6 g mol—1V\ M(Fe203) —— 160 g mol-1
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QUESTION TWO

(8)
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(i) Draw the Lewis structure (electron dot diagram) for the following molecules, and name
their shapes.

HOCIm

Approximate
bond angle
around the
central atom 

(ii) Justify the shapeswgles of HOCl and COCl.
tun. l Wig“?

F”:,C._O_L @194} roomnlwgofimm - \._Vf_§cl/\m/6]-iv_l_l w.P’\(_1)Jz\/t'ih_._o,_
a \ / .

:L Werlel/[Cd QM a O L all JVeV—PJTWJVWflH s _),__,«€Q\/WQL_,,W€L ,

m pagan—liraJohnML/limie' »Ve\o____vi_Lst\-Ms L woof. {Loki—ea, ___M
Wet—m

’LAKLLLL‘QL m lam Hal/LA - La. lgnuAcA‘l/yyflryfifiw
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(b)

6

Three-dimensional diagrams for two molecules are shown below.

       
  

  

    

   
/:\ /'_\

CI —' H CI —" Cl
H Cl

F/

(i) In the boxes above, 1'den/ldnv\tifythe
non-polar.

    

 

    

 

Polarity of molecule

é: f each molecule, by writing either polar or
2%x

xx ' Q
(:u — L — H" y

0119M,Lorraiciwjl’srJam.“t _Ll:,\VWM?LU

 

     (ii) Justify your choices.

     
     

  
{15M

'
‘
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(C) Hydrazine, N2H4, is used as rocket fuel.

Use calculations to determine which of Reaction 1 or Reaction 2 releases more energy.

Reaction 1: N2H4(g) + 02(9) —+ N2(g) + 2H20(9)
N2H4(9) + 2F2(9) —> N2(g) + 4HF(9)Reaction 2:

The structure of each chemical species is shown in the box below.

H—O—H
water

H — F
hydrogen fluoride

O=O
oxygen

F—F
fluorm'e

N="N
nitrogen

 

   
, [Au—grv , . u _ ,, ,_ V¢,b%__wA,___+Jo_i 7*

LPLid: N) J (. i~_:.,N,,L)_ 14(91-olion—ilignwrm Lilia:H,_).,__4_.2Lo:_H._),/lN
,Li‘kLKLa‘tmLSES-:tc 6%,W '
_L_'_2___29 (9 a,
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QUESTION THREE    

  

(a) Complete the table below by stating the type of solid. the type of particle, and the ty%of
bonding (attractive forces) between the particles in each solid.

(aluminium)

     
   

      

        

   

   

  

WAtttactiv.e..fnr_c_es_
between particle; ‘

Type of particle,“

Mol,.€’..¢-«_MW

\

(b) Circle the substance which has the lot—weikst'wm‘eT—"ttng pomt.

 

Al(s) MgC|2(s)

ALL threeJustify your choice. rete‘rring to the attractive forces betweenQ
substances.

    

 

WNW‘ ’ Tw Jwto‘s‘t'wee Mm
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(0) Circle the substance which is malleable. BEMY

Gus) MgCI2(s) 88(8)
Justify your choice by referring to the structure and bonding ofyour chosen substance.

You may include a diagram or diagrams in your answer.

,, h so,,_,ma~.1valz¥a
him, i) w (“Pl-L a Prim MMr a 33 mo 7 Niall; VSMW‘aVSIW/‘rw.

“Tm /
(13mm, .uvs, drop/vi, inlay s0 sla’rlL‘chhsg\ol hgellwr Joys” /

.Walli g
{,aUl/xcxsdnu, ole-{ovumUM_ _ ,___

Myra M s,,1,ulals‘rw\tcw 11 is moi/\xwflrdpE-
m,£13}i i Wounded PM.Ll”,MU.4-,Qslmfivxm,\‘MM dusk fiber/Jinan-

a , _%~gm_‘orlau om, Wig s rumour.
14—2..., Mal LL.a-l/.,_sz_0u,.v\xulmAlmflj _,_.d.u_miu sou/rum? flagor
ii; “MA/(ruck.__N~_,//._-- , _,

mmwm is a ‘HN )MloSi’AMC‘QHWV‘CH“

   

   

  
  

      

 

Space for diagram
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Extra paper if required.
Write the question number(s) if applicable.
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Subject:   Chemistry   Standard:   91164   Total  score:   12  

Q  
Grade  

score  
Annotation  

1   A4  

This  candidate  received  a  grade  score  of  A4  as  it  identified  an  exothermic  
reaction  as  well  as  bond  breaking  during  evaporation,  the  response  further  

drew  an  enthalpy  diagram,  described  water  as  polar  and  calculated  amounts  

correctly.  

2   A4  

The  grade  score  of  A4  was  given  as  it  showed  the  correct  drawing  and  

labelling  of  Lewis  structures,  linking  the  central  atom’s  regions  of  negative  

charge  to  bond  angles,  identifying  molecular  polarity  and  that  there  was  a  
difference  in  electronegativity  in  molecules,  as  well  as  identifying  most  of  the  

bonds  broken  and  made  in  a  chemical  reaction.  

3   A4  

This  received  A4  for  linking  solid  type,  particle  type  and  attractive  forces,  while  

also  identifying  the  strength  of  both  metallic  bonds  and  intermolecular  bonds,  
as  well  as  the  3-­D  lattice  nature  of  aluminium.  

  

  


